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SEAT POSITION DETECTION UNIT 



BACKGROUND OF THE INVENTION 



5 1. FIELD OF THE INVENTION 
[001] The present invention relates to a seat for a vehicle, 

preferably relate to a vehicle seat which slide with respect 
to a floor of the vehicle, and which is equipped with a seat 
position detector. More specifically, the present invention 
10 relates to a seat position detection unit, which measures the 
position of the seat. 

2. DESCRIPTION OF RELEVANT ART 
[002] As an example of a seat position detection unit, the seat 

15 position detection unit disclosed in US Patent No. 6053529 can 
be cited. 

[003] The seat position detection unit disclosed in US Patent 

No. 6053529 has a stationary rail, which is fixed to a floor 
of a vehicle, and a movable rail, which is attached to a seat 
20 of the vehicle and is put together with the stationary rail so 
that the movable rail (seat) is allowed to slide along the 
stationary rail . 

[004] In this seat position detection unit, a magnetometric 

sensor is provided on the stationary rail, a detecting object 
25 that can be detected by the magnetometric sensor is provided 
on the movable rail. 
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In this seat position detection unit, the magnetometric 
sensor detects that the seat is positioning at the previously 
established position by detecting the detecting object, which 
is moved toward the magnetometric sensor when the seat is slid 
with respect to the floor. In other words, the magnetometric 
sensor detects whether the seat is positioning at the 
prescribed position by detecting the detecting object using the 
magnetometric sensor when the seat is slid with respect to a 
floor of the vehicle. 

In this seat position detection unit, the more improved 
positional accuracy between the magnetometric sensor and the 
floor of the vehicle is required in order to detect whether the 
seat is positioning at the prescribed position with accuracy. 
To be more precise, the detecting object has to be provided on 
the stationary rail with superior positional and locational 
accuracy . 

That is, not only the positioning of the stationary rail 
to the floor but also the arrangement of the magnetometric 
sensor to the stationary rail had to be performed with accuracy. 
Therefore, the assembling of the seat position detection unit 
requires more working hours in order to perform theses 
operations with accuracy. Thus, the workability of the 
assembling has been made complicated. 

In this seat position detection unit, additionally, a 

bracket for fixing the stationary rail to the floor and a 

support member for mounting the magnetometric sensor to the 
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stationary rail are separately provided. Thus, in this seat 
position detection unit, the accurate positioning of the 
bracket and the support member had to be performed with 
fastidious care. Thereby, the workability of the assembling 
5 of the seat position detection unit has further been 
complicated. 

[009] Therefore, the seat position detection unit, which can 

easily be assembled, and which can accurately measure whether 
the seat is positioning at the prescribed position, has been 
10 required. 

SUMMARY OF THE INVENTION 

[010] The present invention relates to a seat position detection 

15 unit equipped with a slide mechanism that allows a seat to slide 
with respect to a floor. This seat position detection unit 
includes a position sensor, a detecting object, and a mounting 
member . 

[011] The position sensor is attached to one of a stationary 

20 member and a movable member that constitute the slide mechanism. 
The detecting object, which is detected by the position sensor, 
is disposed at the other of the stationary member and the 
movable member. The mounting member mounts the stationary 
member to the floor. In this seat position detection unit, one 
25 of the position sensor and the detecting object that is attached 
to the stationary member is united with the mounting member. 
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[012] In the seat position detection unit adopting a slide 

mechanism, when the seat is slid with respect to a floor, since 
the movable member is fixed to the seat, the movable member (the 
seat) is slid along the stationary member. In this occasion, 
5 if the detecting object is disposed at the stationary member 
and the position sensor is disposed at the movable member, the 
position sensor is approached to the position where the 
detecting object is placed. Thus, if the position sensor 
reaches at the position of the detecting object, the presence 
10 of the detecting object is detected by the seat position 
detection unit. 

[013] In the present invention, additionally, the seat position 

detection unit can detect the presence of the detecting object 
even if the detecting object is disposed at the movable member 
15 and the position sensor is disposed at the stationary member. 

[014] In this seat position detection unit, one of the position 

sensor and the detecting object that is attached to the 
stationary member is united with the mounting member. Thus, 
the accuracy of the location between the position sensor and 
20 the stationary member or between the detecting object and the 
stationary member is achieved, if the stationary member is 
fixed to the floor through the mounting member after performing 
the accurate positioning between the floor and the stationary 
member 14. 

[015] 25 Thereby, when assembling the seat position detection unit, 

the positioning step, in which the accurate positioning of the 
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position sensor or the detecting object is performed, can be 
omitted. Thus, the workability of the assembling of the seat 
position detection unit will be improved. Additionally, the 
seat position detecting object can measure whether the seat is 
5 positioning at the prescribed position. 
[016] l n the present invention, still furthermore, the mounting 

member and one of the position sensor and the detecting object 
are formed into a single piece, and this lessens the numbers 
of the parts that constitutes the seat position detection unit. 
10 Thus, the workability of the assembling of the seat position 
detection unit will further be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[017] 15 FIG. 1 is a perspective view which looked at a vehicle seat 

equipped with the seat position detection unit from the bottom 
direction . 

[018] FIG. 2 is a perspective view showing the construction of 

the seat position detection unit. 
[019] 20 FIG. 3 is a sectional view which schematically shows the 

stationary member and the movable member which are assembled 

together . 

[020] FIG. 4 is a partially exploded perspective view showing 

the region around the position sensor. 
[021] 25 FIG. 5 is a perspective view showing the conjugated 

bracket . 
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FIG. 6 is a schematic view showing the positional relation 
between the position sensor and the conjugated bracket when the 
position of the vehicle seat is changed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the present invention will be 
explained with reference to the attached drawings. 

As shown in FIG. 1, a seat position detection unit 10, 
which is mounted on a floor (not shown) of a vehicle through 
a base member 12, is disposed at the bottom of a seat 11. 

Here, intervening members between the floor and the seat 
position detection unit, such as the base member 12, shall be 
contained in a term of "floor". 

A movable member 15, described in further detail below, 
is one of components of the seat position detection unit 10, 
and is connected to the seat 11 at top part thereof. The bottom 
part of the movable member 15 is put together with the 
stationary member 14 so that the movable member 15 is allowed 
to slide along the stationary member 14. Thereby, the seat 11 
which is connected to the movable member 15 is allowed to slide 
along the stationary member 14. 

A seat position adjustment device 13, which adjusts the 

position in the f ore-and-rear directions of the seatll, is 

provided at the inner surface of the movable member 15. 

In this seat position adjustment device 13, when a user 
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operates a lever 13a and releases the safety lock, the seat 11 
is allowed to slide in the fore-and-rear directions along the 
stationary member 14. In this occasion, since the stationary 
member 14 has notches 14a, which are provided along a 
5 longitudinal direction thereof at regular intervals, the 

positioning of the seat 11 is performed in compliance with these 
notches 14a. 

[029] As shown in FIG. 2, the seat position detection unit 10 

has a stationary member 14, a movable member 15, a sensor 

10 mounting bracket 16, a position sensor 17, a con j ugated bracket 

18, and a stationary bracket 19. 

[030] As shown in FIG. 2 and FIG. 3, the stationary member 14 

is of C-like shaped cross-section and is provided ranging from 

the fore-side of the seat 11 to the rear-side of the seat 11. 

15 The conjugated bracket 18, described in detail below, is fixed 

at one end (fore-side end) of the stationary member 14 through 

a rivet 21. The stationary bracket 19 is fixed at the other 

end (rear-side end) of the stationary member 14. 

[031] As can be seen from FIG. 1, the stationary member 14 is 

20 provided on the base member 12 in the condition that the both 

longitudinal ends of the stationary member 14 is located along 

the fore-and-rear directions of the seat 11. A fore-side end 

of the stationary member 14 is attached to the base member 12 

through the conjugated bracket 18, which is fixed to the base 

25 member 12 by a bolt 20 . A rear-side end of the stationary member 

14 is attached to the base member 12 through the stationary 
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bracket 19, which is fixed to the base member 12 by a bolt 20 
(FIG. 2) . 

[032] In the present embodiment, a pair of base members 12 and 

12 is provided under the seat 11. Here, one of the base members 
5 12 and 12 is located at the left side of the seat 11, the other 
of the base members 12 and 12 is located at the right side of 
the seat 11. In the present invention, therefore, the 
stationary member 14 is placed on the respective base member 
12 so that the stationary members 14 and 14 are parallel with 
10 each other. 

[033] As shown in FIG. 2, the movable member 15 is a plate-like 

shaped long member. One side in the width directions of the 
movable member 15 is formed into a T-like shape in the cross 
sectional viewing (FIG. 3) . 

[034] 15 The movable member 15 is put together with the stationary 

member 14 at the T-shaped part thereof so that the movable 
member 15 slides along the stationary member 14. The movable 
member 15, which is put together with the stationary member 14 
and is located upright with respect to the stationary member 
20 14, is connected to the seat 11 at the other side ends thereof. 

[035] As shown in FIG. 4, the position sensor 17 is disposed at 

an inner wall of the movable member 15 through the sensor 
mounting bracket 16. In other words, the sensor mounting 
bracket 16 is disposed at the movable member 15 so that the 
25 position sensor 17 is positioned between movable members 15 and 
15, which are provided at the bottom of the seat 11, and is 
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positioned at the vicinity of the stationary member 14. 

[036] This position sensor 17 has a sensor body 17a , a detection 

part 17b extending from the sensor body 17a , and a cable 
connection part 17c being provided on the sensor body 17a. 

[037] 5 The sensor body 17a has a screw-hole 17d which is used when 

the position sensor 17 is fixed to the sensor mounting bracket 
16. A magnet 17e and a magnet sensor 17f are provided on the 
detection part so that the magnet 17e and the magnet sensor 17f 
face with each other. 

[038] 10 To be more precise, a groove 17g is formed on the detection 

part 17b so that the groove 17g is formed along the longitudinal 
direction with respect to the stationary member 14. In this 
detection part 17b, as can be seen in FIG. 4, two parallel walls 
17h and 17i are located along the groove 17g. Thus, the magnet 
15 I7e and the magnet sensor 17f are provided on each of the walls 
17h and 17i, separately. 

[039] The position sensor 17 detects the presence of the 

conjugated bracket 18 (a magnetic interception bracket 18b) , 

when the detection part 17b is slid in response to the slide 

20 of the seat 11 and the conjugated bracket 18 (the magnetic 

interception bracket 18b) is positioned at the region between 

the magnet 17e and the magnet sensor 17f . In this occasion, 

a detection signal representing the presence of the conjugated 

bracket 18 (the magnetic interception bracket 18b) is supplied 

25 from the sensor body 17a through a cable 25 (FIG. 1) , which is 

connected to the cable connection part 17c. 
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[040] The sensor mounting bracket 16 is formed from a plate 

member covered with a resin material. This sensor mounting 
bracket 16 is connected to the movable member 15 through a base 
16a, which is formed by bending one end of the plate member 
5 vertically with respect to a principle part 16b and is 

integrated with the movable member 15. The other end of the 
plate member is bent vertically with respect to the principle 
part 16b and serves as a protector 16d. Here, the extending 
direction of the base 16a and the extending direction of the 

10 protector 16d becomes upside down with each other. 
[041] A pair of through holes 16c and 16c is bored on the 

principle part 16b of the sensor mounting bracket 16. Thereby, 
by screwing each of a screw 26 to each through-hole 16c and each 
screw-hole 17d, respectively, the position sensor 17 is fixed 

15 to the sensor mounting bracket 16. As can be seen from FIG. 
4, the upper surface and the side surface of the position sensor 
17 is protected by the sensor mounting bracket 16 and the 
stationary member 14. 
[042] As shown in FIG. 5, the conjugated bracket 18 is composed 

20 of a stationary bracket 18a, a magnetic interception bracket 
18b, and a connection part 18c. In this conjugated bracket 18, 
the stationary bracket 18a, and the magnetic interception 
bracket 18b are provided as a single piesce. 
[043] The magnetic interception bracket 18b 

25 is extending in the vertical direction from the connection part 

18c so that the magnetic interception bracket 18b is positioned 
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at the region between the magnet lie and the magnet sensor 17f , 
when the seat 11 is positioned at the prescribed position. The 
stationary bracket 18a is extending in the obliquely downward 
direction so that the stationary bracket 18a is positioned at 
5 the suitable position and direction with respect to the base 
member 12 . 

[044] In the present embodiment, the conjugated bracket 18 is 

made of a ferromagnetic material, such as iron, which cut off 
the magnetic line directed to the magnet sensor 17f from the 
10 magnet 17e. In other words, a ferromagnetic material, which 
can prevent the penetration of the magnetic line, is adopted 
as the conjugated bracket 18. 

[045] In the present embodiment, additionally, the surface of 

the conjugated bracket 18 is covered with a resin material. 

[046] 15 The stationary bracket 18a has a bolt-hole 18d. Thus, the 

conjugated bracket 18 is attached to the base member 12 by the 
bolt 20 using this bolt-hole 18d. The connection part 18c has 
a rivet-hole 18e. Thus, the conjugated bracket 18 is attached 
to the stationary member 14 by the rivet 21 using this 
20 rivet-hole 18e. 

[047] Next, the motion of the seat position detection unit 10 

will be explained. When the user pulls up the lever 13a and 
releases the fixation of the movable member 15 to the stationary 
member 14. The seat 11 is allowed to slide in the f ore-and-rear 
25 directions . 

[048] For example, when the user slides the seat 11 in the fore 
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direction, as shown in FIG. 6, the position sensor 17 attached 
to the movable member 15 is displaced toward the conjugated 
bracket 18. Then, the position of the seat 11 is fixed when 
the user releases the lever 13a after sliding the seat 11 to 
the fore-side end. 

In this occasion, since the magnetic interception bracket 
18b is positioned between the magnet 17e and the magnet sensor 
17f , the magnetic line directed to the magnet sensor 17f from 
the magnet 17e is cut off. 

Thereby, the position sensor 17 detects the presence of 
the conjugated bracket 18 by detecting that the magnetism is 
not detected by the magnet sensor 17f . That is, it is judged 
that the seat 11 is positioning at the prescribed position. 

In the seat position detection unit 10, the conjugated 
bracket 18 has functions of: a fixing function, which fixes the 
stationary member 14 to the base member 12; and a detecting 
function, which detects the position of the seat 11 by the 
position sensor 17. Additionally, the conjugated bracket 18 
united into the integral body from the stationary bracket 18a, 
the magnetic interception bracket 18b, and the connection part 
18c is used. 

Therefore, the accuracy of the location between the 

magnetic interception bracket 18b and the stationary member 14 

is achieved, if the stationary member 14 is fixed to the base 

member 12 through the conjugated bracket 18 after performing 

the accurate positioning between the base member 12 and the 

12 

August 8, 2003 



P15215 

Seat position detection unit 
Based on JP2002-255184 



stationary member 14. 
[-053] Thereby, the positioning step, in which the accurate 

positioning of the detecting object is performed, can be 
omitted, when assembling the seat position detection unit, 
5 including a stationary bracket (member) and a detecting object. 
Thus, the workability of the assembling of the seat position 
detection unit will be improved. Additionally, the seat 
position detection unit 10 can detect that the seat 11 is 
positioned at the prescribed position with accuracy. 
[054] 10 in the present invention, the attaching operation of the 

stationary bracket 18a to the base member 12 is performed from 
the fore-side with respect to the seat 11. Thus, since the wide 
working space is secured, the conjugated bracket 18 is easily 
attached to the base member 12. 
[055] is Addtionally, if the conjugated bracket 18 is attached from 

the fore-side with respect to the seat 11, since the operation 
is easily performed, the conjugated bracket 18 can be 
positioned in a proper position with highly accuracy. Thereby, 
the magnetic interception bracket 18b will be easily positioned 
20 in the proper position with more improved accuracy. 
[056] In the present invention, whether the seat 11 is 

positioning at the prescribed position is detectable. In this 
occasion, since the signal representing that the seat 11 is 
positioning at the prescribed position is supplied from the 
25 position sensor 17, this signal can be utilized in the airbag 
apparatus . 
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[057] For example, if the deployment of the airbag is controlled 

based on this signal, the rate and force of the deployment of 
the airbag can be decreased when the seat 11 is positioning at 
the forefront. 

[058] 5 Thereby, the impactive force to be added to an occupant 

sitting on the seat 11 at the time of the inflation of the airbag 
can be decreased. That is, the inflation control of the airbag 
can be performed depending on the position of the seat 11. 

[059] In the seat position detection unit 10, the movable member 

10 15 and the sensor mounting bracket 16 are united together and 
served as a united member. Thus, the accurate positioning of 
the position sensor 17 can be achieved. Thereby, the seat 
position detection unit 10 can measure the position of the seat 
11 more accurately. 

[060] 15 In the present invention, since the position sensor 17 is 

protected by the sensor mounting bracket 16, the damage of the 
position sensor 17 caused by the external influence, such as 
a collision with other objects, can be prevented. 

[061] In the seat position detection unit 10 , the surface of each 

20 of the sensor mounting bracket 16 and the conjugated bracket 
18 are covered with the resin material, respectively. Thus, 
the sharp edges (burr) of these brackets 16 and 18 are coated 
with the resin material. Thereby, the incidence of the injury 
by the area with a potential puncture hazard is decreased, and 
25 the safety is improved. 

[062] Although there have been disclosed what are the patent 
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embodiment of the invention, it will be understood by person 
skilled in the art that variations and modifications may be made 
thereto without departing from the scope of the invention is 
indicated by the appended claims . 
[063] 5 In the present invention, any types of sensors can be 

adoptable as the position sensor 17, as long as it can detect 
the position of the seat 11. For example, a detector adopting 
a light sensor or an ultrasonic sensor may be applicable instead 
of the detection part 17b adopting a magnet sensor. 
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